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44.49 35 27 35 
38.55    
39.63 28.5 19.41  
 Plectorhinchus gaterinus Haemulidae 
Acanthurus sohalAcanthuridae
Cheilinus lanulatusLabridae
Lutjanus quinquelineatusLutjanidae
Lutjanus lutjanusLutjanidae
Scolopsis taeniatusNemiptridae
Terapon jarbuaTeraponidae
Zebrasoma xanthurum Acanthuridae
Chaetodon nigropunctatus Chaetodontidae
Dascyllus trimaculatusPomacentridae
Amphiprion allardiPomacentridae
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29°-52-682 N , 49°-20-165E 128 Fish haven A
29°-52-330 N , 49°-15-559E 128 Reef ball B 
29°-52-433 N , 49°-19-791E 64+64 Reef ball & Fish haven C 
29°-52-360 N , 49°-18-678E RB.&FH.& .. (Old) 
29°-53-978 N , 49°-17-690E
29°-54 N , 49°-17E  - 29° -54 , 49° -20
 
29°-51 N , 49°-17E  - 29° -51 , 49° -20     

 pHHachDO
+ 0.03S% = 1.805 [Cl¯]
(Clesceri et al, 1989)
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Cheatocerus
CheatocerusEucampia Lauederia
Oscillatoria
PeridiniumCeratium
 ABCOldA
%% 
class Genus
23.6 261178 77.1 3178090 Cheatocerus 
1.5 16350 4.7 193955 Rhizosolenia 
0.55166 0.0 0 Streptothecae 
23.4 259266 3.6 146787 Eucampia 
0.2 2200 2.3 94035 Gyrosigma 
23.2 257191 1.5 61344 Lauderia 
0.3 3133 0.0 0 Thalasiosira 
0.7 7262 1.2 50647 Cyclotella 
1.6 17525 1.1 43692 Navicula 
2.0 21905 0.9 35220 Nitzschia 
0.1 1200 0.2 7129 Cossinodiscus 
3.2 35480 0.8 33104 Plurosigma 
1.6 17600 0.6 23149 Synedra 
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2.0 21648 0.0 0 Tebellaria 
0.3 3100 0.0 0 Pinnularia 
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Analysis of Variance 
Source     DF        SS        MS        F        P 
Factor      4 1.098E+09 274472485     0.05    0.995 
Error      15 8.879E+10 5.919E+09 
Total      19 8.988E+10 
Individual 95% CIs For Mean 
Based on Pooled StDev 
N      Mean     StDev  ---------+---------+---------+----
4     59661    104232       (---------------*-------------- 
4     48193     77911    (----------------*---------------) 
A 4     40083     61404   (---------------*---------------) 
B 4     39799     67725   (---------------*---------------) 
C 4     42891     65601   (----------------*---------------) 
---------+---------+---------+------- 
Pooled StDev =    76935                     0     50000    100000 
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1.25 1.18 0.52 1.01 0.99 24.31 
AR-P 1.22 1.11 0.52 0.63 0.87 21.39 
AR-A 1.00 1.06 0.19 0.61 0.71 17.54 
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a 
2.329)t 10=  P=0.042.
a
amg/m3
 0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
83-84 84-85
020
40
60
80
100
120
A
B C
0
2
4
6
8
10
12 A
B C
0
2
4
6
8
10
12 A
B C
 
 0
1
2
3
4
5
6 A
B C
0
10
20
30
40
50
60
70
80
90
Copepoda MOLLUSCA PROTOZOA other s 
B
Reef Ball
050
100
150 A B C 
0
20
40
60
80
100
120
 Shannon-Wiener 1.29 1.73 
Margalef's 1.81 2.18 
Evenness 0.52 0.60 
Simpson's Dominance 0.44 0.28 
Simpson's Diversity (1 / Dominance) 2.28 3.51 
Simpson's Diversity (1 - Dominance) 0.56 0.72 
Total Numbers 67.71 223.15 
Richness 12.00 18.00 
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SoleidaeGobbidaeCallionymidaeScaridae
Mugillidae
Carangidae
ParalichthydaeHemiramphidaeCepolidaeBregmacerotidaeBothidae
% frequency 
 
A B C 
Callionymidae 17.7 5.5 8.6 6.8 8.2 
Scianidae 7.8 6.4 9.6 7.4 2.8 
Gobbidae 13.5 22.1 3.0 8.8 2.5 
Scaridae 9.4 7.2 8.6 6.1 9.2 
Engraulidae 2.1 1.7 4.6 0.0 0.0 
Carangidae 1.0 0.0 0.0 22.3 0.0 
Sparidae 3.6 4.3 14.7 0.0 5.0 
Mugilidae 2.6 10.2 7.1 10.1 9.6 
Sillaginidae 1.0 0.0 0.0 0.0 0.0 
Clupeidae 1.6 4.7 2.0 1.4 9.9 
Triacanthidae 5.7 1.3 3.5 4.7 0.4 
Serranidae 1.0 0.9 1.0 0.0 0.0 
Pomadassidae 8.3 1.7 4.8 0.7 7.1 
Platycephalidae 0.0 0.0 1.0 2.0 2.7 
Bregmacerotidae 0.0 0.0 3.0 0.0 0.0 
leiognathidae 2.6 0.0 1.0 1.4 0.0 
Bothidae 0.0 0.9 0.0 0.0 0.7 
Cepolidae 0.5 0.0 0.0 0.7 0.0 
Hemiramphidae 0.0 0.0 0.0 0.0 1.1 
Scorpaenidae 1.6 0.9 0.0 0.7 2.5 
Dossomerinae 0.0 0.0 0.0 0.0 0.7 
Ephippididae 2.1 0.9 4.1 1.4 0.7 
Cynoglossidae 3.1 3.4 1.0 2.7 3.2 
Soleidae 7.3 17.0 7.6 18.2 18.5 
Paralichthydae 0.0 0.0 0.0 0.0 1.4 
Total unknown 7.3 11.1 14.6 4.7 13.9 
 10
SoleidaeGobbidae
C
( P=./337, f=1.137
P=./515 , T=./659)
 A B C 
Shannon-Wiener 2.46 2.68 2.31 2.60 2.70 2.57 
Margalef's 2.31 2.40 2.11 2.37 2.74  
Evenness 0.83 0.91 0.83 0.87 0.89  
Simpson's Dominance 0.12 0.08 0.13 0.10 0.08  
Simpson's Diversity (1 / Dominance) 8.32 12.30 7.52 10.46 11.87  
Simpson's Diversity (1 - Dominance) 0.88 0.92 0.87 0.90 0.92  
Total Numbers 222.00 180.50 138.00 258.50 158.00  
Richness 19.00 19.00 16.00 20.00 21.00  
Gobbidae
Sparidae
B
Scianidae 
Callionymidae 
 Scaridae 
Scaridae
Preflexion
Mugilidae 
 Mugilidae
C
Pomadassidae 
C
Soleidae 
C
Clupeidae
C
Triacanthidae
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Gobiiidae 
 0
1
2
3
4
5
6
Shannon-Wiener Evenness
p>0.05t=2.1
ANOVA
  
1.78 0.28 F
0.205 0.84 P
3,12 3,12 df 
t-test
T P  
1.558 0.217 
-1.585 0.357 
1.259 0.296 
-0.28 0.797 
-1.03 0.378 
 Echinoderms
8.9%
polyplacophora
3.7%
Gastropoda
3.8%
Crustacea
20.2%
Chelicerate
0.3%
Polycheat
16.4% Monoplacophora 
1.1%
Bivalve
33.9%
Others
9.3%
Nematod
2.4%
83 84 84 
Gastropoda 92 572 7 103 148 59 59 0 
Bivalve 147 306 305 161 254 110 2009 255 
polyplacophora 33 192 18 0 242 88 0 0 
Monoplacophora 33 73 59 147 0 0 0 0 
Echinoderms 92 537 506 3960 117 154 0 0 
Polycheat 359 543 249 323 706 0 367 572 
Crustacea 436 615 609 484 572 176 143 0 
Chelicerate 22 396 0 0 0 0 4 0 
Cheatognatha 18 44 0 0 0 0 18 0 
Tunicate 0 15 3 0 0 0 0 0 
Nematod 44 0 128 1701 22 0 40 0 
Cnidaria 11 0 0 0 7 0 11 0 
Protozoa 40 11 0 0 0 0 0 0 
Nemerteans 0 0 22 0 0 0 4 73 
Lancelets 0 0 40 0 15 0 0 73 
Bivalve; 4.9
Gastropoda; 6.2
Polycheat; 12.2
Monoplacophora ; 
1.9
Chelicerate; 3.4
Echinoderms; 
39.6
polyplacophora; 2.4
Crustacea; 10.9
Others; 4
Nematod; 14.5
0
1000
2000
3000
4000
5000
6000
7000
8000
 0
2000
4000
6000
8000
10000
12000
14000
0
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Crustacea
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75.13%
Gastropoda
1.63%
Polychaeta
10.39%
others
0.57%
Crustacea
7.95%
Foraminifera
2.20%
Nematodae
1.41%
Echinoderm
0.73%
 Bivalvia
55.49%
Polychaeta
26.22%
Crustacea
11.68%
others
2.15%
Echinoderm
0.72%
Gastropoda
3.27%
Pycnogonidae
0.48%
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23 32 31 40 Richness 
10 8 19 34 
 
1.86 2.87 2.72 3.16 H
2.11 1.98 1.43 3.13 
0.594 0.823 0.791 0.857 Evenness 
0.915 0.952 0.485 0.889 
BBarnaclesAnthozoaSpongBryozoaEchinodermataIsopodaPolycheataGastropoda
 
1.60 1.22 2.16 1.23 
1.19 2.13 2.47 1.69 
1.10 0.68 2.07 0.65 A 
1.25 0.53 2.32 0.55 B 
1.40 1.46 2.05 1.42 C 
 
0.42 0.42 0.21 0.38 
0.19 0.19 0.11 0.36 
0.71 0.71 0.26 0.78 A 
0.81 0.81 0.19 0.82 B 
0.30 0.30 0.17 0.43 C 
 Fouling organism/ Station 
Isopoda * 
Barnacle ***** 
Alpheidae ** * Shrimp 
Caridian * 
Procelanidae *** 
Xanthidae *** * 
Callianassidae * 
Crustacea 
Brachiura 
Spider crab * 
Bryozoa  Escrupocellariidae *** *** 
Ophiuroidae ** ** 
Sea stare ** Echinoderma  
Cidaroida(urchin) **** *** 
Obelia ** 
Zanthida(Sea mat) ***** 
Gorgonidae *** ***** 
Soft coral sp. *** *** 
Endomyaria(Sea anemone) *** 
Coelentrata  
Caryophyllina(Stone coral) ***** 
Acidian  Ascidiaceae * 
Encrusting sponge *** 
Liver sponge *** 
Spong bath ***** 
Sponges  
Spong sp. *****  
Syllidae * Polychaeta  
Nereidae * ** 
Bursa ***** *** 
Turbinidae *** 
Veneridae * 
Mollusk Gastropoda 
Mytilidae * 
    
 (RB=0) *** (1<RB<10) 
* (RB<0.1)
**** (10<RB<20) 
** (0.1< RB<1) 
*****( RB>20) 
01000
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4000 Old
 
A
B
C 
CB
ABC
 Anthozoa
Bursidae
Spong 
64.6%
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35.4%
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0.4%
 
 other 
crustacea
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19.9%
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1.16%
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0.51%
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 85
Polycheata
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0.19%
85
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2.55%
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0.10%
Others
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DominantAbundantZathidae
GorgonidaeHardromeridae
(RB)
Fouling organism/ Station
Isopoda ** ** 
 
Barnacle ***** 
Alpheidae **
Caridian ** Shrimp 
Lucifer ** 
Amphipoda * * 
Ostracoda *
Caperella * 
Crustacea 
Brachiura Procelanidae *
 Fouling organism/ Station 
Homoliidae ** 
Eriphiidae *** 
Calappidae * 
Xanthidae **** ** 
Majidae * *** 
Grapsidae ** 
Carphllidae ** 
Crab Sp. * 
Stomatopoda * 
Tanaidacae * 
  
Cumacea * 
Bryozoa   Escrupocellariidae ** * 
Ophiuroidae ** ** Echinoderma   Echinoidae(urchin) **
Obelia * 
Zanthida(Sea mat) ***** 
Turbindidae * 
Encrustin * 
Gorgonidae **** ***** 
Hydroid(polip) * 
Endomyaria(Sea 
anemone) ** 
Coelentrata   
Caryophyllina(Stone 
coral) *** 
Acidian   Ascidiaceae *** ** 
Hadromeridae **** 
Haploscleridae *** 
Suduceratina ** 
Clathriidae *** 
Spong bath **** **** 
Sponges   
Spong sp. ****
Protozoa   Foraminifera * * 
Syllidae * * 
Nereidae * 
Sponidae * * 
Amphinomidae * 
Capitella * 
Sabbellidae * 
Hisonidae * 
Polychaeta   
Glyseridae * * 
Nudibranchia * 
Cheaton * 
Naseridae *** *** 
Bursa * 
Pleurotamaracea * 
Epitoniidae * 
Cerithiacea * * 
Nassaridae * 
Sypraeidae * 
Conidae * 
Acteonidae * 
Pyramidelldae * 
Opistobranchia * 
Trochidae * 
Molluscs 
Gastropoda 
Columbellidae * 
Thaididae *
 Fouling organism/ Station 
Triphoridae * 
Veneridae * * 
Tellinidae * * 
Arcidae * * 
Mytilidae * * 
Solenidae * 
Natcidae * 
Acmidae * 
Bivalvia 
Acraida * 
Cephalocordata
 
Lancet * 
 (RB=0) 
*** (1<RB<10) 
* (RB<0.1)
**** (10<RB<20) 
** (0.1< RB<1) 
*****( RB>20) 
Pseudochromis sp.

 Neopomacentrue Sindensis
Parapercis robinsoni
 
 Neopomacentrue Sindensis
              
 Neopomacentrue 
Sindensis
Neopomacentrue 
Sindensis
Neopomacentrue SindensisPseudochromis sp.
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TOTAL
Epinephelus coioidesSerranidaeAcanthopagrus latus
SparidaeDiagramma pictumHaemolidaeSepia sp.
Sepiidae
83-84 84-85 
SERRANIDEA Epinephelus coioides 
SPARIDAE Acanthopagrus  latus 
SPARIDAE Diplodus sargus kotschyi 
SPARIDAE Argyropus  spinifer 
NEMIPTERIDAE Nemipterus  japonicus 
NEMIPTERIDAE Scolopsis taeniatus 
 
MUGILOIDIDAE Parapercis  nebalosa 
SEPIIDAE Sepia sp. 
SCIAENIDAE Otolithes ruber 
HAEMOLIDAE Diagramma pictum 
HAEMULIDAE Pomadasys kaakan 
HAEMOLIDAE Pomadasys stridens 
 83-84 84-85 
CARANGIDAE Carangoides armatus 
 
SCATOPHAGIDAE Scatophagus argus 
BATRACHOIDIDAE Avstrobatrachus dussumieri  
TETRAODONTIDAE  
POMACANTIDAE  
ARIIDAE Arius thalassinus 
PORTUNIDAE Portunus pelagicus 
mmgr
mmgr
 B: 23.33C: 38.33
SH: 8.33
O: 10.00 A 20.00:
CBAO
(SH)
CBA
OSH
B: 26.4
C: 30.2
SH:22.6
O: 7.5 A: 13.2
C: 34.25 B: 24.72
A: 22.07
SH: 6.05
O: 12.92
CBA
OSH
C
 
SHB
AO
 B: 17.9
C: 35.2
SH:33
O: 3.7 A: 10.3
2.2
8
4.3
34.5
57.2
1.8
E. Coioides
Sepia sp.
D. pictum
E. Coioides
Sepia sp.
10
15.5
6.2
2.0
76.3
6.7
23.3
6.7
13.3 7
10.0
40.0
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 pH
pH
pH
pH
( Al-Yamani et al. , 2004)pH
( Al-Yamani et. al. , 
2004)pH 
( Al-Yamani 
et. al. , 2004)
(UNEP , 1999 )( Al-Yamani et al. , 2004)
Emery 
(Simmonds & Lambouet , 1981)
 
( Al-Yamani et. al. , 2004)
(UNEP , 1999)
( Al-Yamani et. al. , 2004)
(Al-Majed et. al , 2000)
 (Anderlini et al .,1982)( Al-Yamani et. al. , 2004)(Eco-zist , 1980)
Umitaka-Mura
(Eco-zist , 1980)
(Stickney,2000)
(Grasshoff , 1975)
(Olsen , 1981)
Salam
( Al-Yamani et. Al. , 2004)
Salam
(Sinch et al.,1989)
(Wetzel & Kens , 1991)
(Upwelling)
(Al 
 
Majed et al. , 2000)
 a
  a  
PO4-3
( Kevern , 1973)
( Riley and Chester , 1971)
( Emara , 1995)
( Al-Yamani et. al. , 2004)
runoff
Bay of Bengal programme, 1994
a
Raymont, 1980a
Nybakken, 1993
 Bacilariophyceae 
Cyanophyceae
Dinophyceae
Sze, 1986
Chetoceros
Sze, 1986ChetocerosEucampia Lauderiacenteric
Graham & Wilcox ,2000
pentrate
Mitbavakar & Anil ,2000
Parson et al. 1984PerdiniumCeratium 
Graham & Wilcox ,2000
 
a
a
aa
a 
ap=0.09 
One-Way Analysis of Variance
Analysis of Variance
Source     DF        SS        MS        F        P
Factor      1      1.508     1.508     3.03    0.097
Error      20       9.970     0.499
Total      21    11.478
Individual 95% CIs For Mean
Based on Pooled StDev
Level       N      Mean     StDev  -+---------+---------+---------+-----
83-84      11    0.8273    0.5730   (----------*----------)
84-85      11    1.3509    0.8177                (----------*----------)
-+---------+---------+---------+-----
Pooled StDev =   0.7061           0.40      0.80      1.20      1.60
 Seaman & Hoover , 2001
(Frontier, (1963a,b); Kimor, (1973); Yamazi, (1974); Basson et al., (1977); Jacob et al, (1979); Gibson et al., 
(1980); Halim, (1984); Michel et al., (1986a,b); Al - Yamani et al. (1989); Sheppard et al., (1992).Al Yamani et 
al., (1993), Al - Aidaroos, (1993), Al Yamani et al., (1998), Al - Khabbaz and Fahmi, (1998),  El - Serehy, 
(1999)
Yamazi, 1974 (Michel et al, 1986a,b) 
El- Serehy, (1999)
CalanoidaCyclopoidaHarpacticoida
(Michel et al, 
1986)
(El- Sehery, 1999)
Settelment
Stomatopoda
Settelment
 SoleidaeGobbidae 
Matarese et al, 1989
(Pre flexion
reef
 
SerranidaePomadasydaeScaridaePomadasydae
ScaridaeHemiramphidaeBothidaeScorpaenidaeSerranidae
Nellen(1973) GobiidaeClupeidaePomadasyidae 
Houde et al(1986) EngraulidaeGobiidaeClupeidae
Mohammed A.(1990)GobiidaeEngraulidaeScianidae 
Grabe et al..(1992)Clupeidae Gobiidae Sparidae 
GobiidaeEngraulidaeClupeidae 
GobiidaeEngraulidaeScianidae
GobiidaeClupeiformesLeiognathidae
Clupeidaelutjanidae Sphyraenidae 
Clupeidae GobiidaeSillaginidae 
Clupeidae Engraulidae Gobiidae 
Clupeidae Gobiidae Sillaginidae 
 Gobiidae
Nellen,1973, Houde et al , 1986, Mohammed Ahmed, 1990),
ClupeidaeEngraulidae
Gobiidae
(Kuronuma& Abe 1972)
(Matares et al., 1989 )
Sparidae
Acanthopagrus(Leis & Transki, 1989)
Scianidae
(Kuronuma & Abe,1972, 
Trewavas,1977)Johnieops, Johnius
Callionymidae
Callionymus
(Leis& Rennis,1983)
Scaridae
ReefMugilidae
(Houde etal, 1986)
(Leis& Trnski, 
1989)
Pomadassidae
(Houde etal, 1986)Kuronumar
(Houde etal, 1986)
Nellen(1973)Pomadasys
Solidae
SoleaSole elongata(Leis& Trnskli, 1989)
.(Kuronuma& 
Abe,1972) 
 Sparidae 
Pomadassidae 
Nellen,(1973)
Sparidae Pomadassidae
Pomadassidae 
Sparidae 
PomadassidaeClupidae
 
( Reynolds, 1993
Sheppard, 1993
Gangoli
Parbhu et al., 1993Eco-zist, 1980
Marmugoa Goa
 
Ansari etal, 1994
Coles & Mc caine , 1990
)
 
 Epibiosis
1997)wahl (
 Setellment
Railkin , 1998
Climax
Little & Wayner , 1997
(Seessil animals)
Gorgonidian 
Sea mat (Zoanthidae)
Zoanthidae
Obelia
Zoanthidae
(settlement)Zoanthidae
( Sorokin,1993)
 Wendt (1989)
(Bohnsak et al., 1994)
(Carpenter, et al., 1997)
Pseudochromis sp.Parapercis robinsoni
(Carpenter et al., 1997)
(Bay of Bengal programme, 1994)
Box fish 
 
(Brotto & Araujo, 2001).
(Spanier, 2000)
 Sherman et al., (1999)
Shenker et al., (2003) 
(Sinis et al., 2000
O.ruber
E.cioidesSepia sp.A.latus
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BAO
CSH
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CPUEABCO
SHC
 E.cioidesA.latus
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 Bay of Bengal programme, 1994
Bay of Bengal programme, 1994
CPUE
(Zalmon et al., 2002)
    (Yip, 1998 and Azhdari and Ajdari, 2006) 
Underwater Visual Census (UVC) 
47.3% 28.8%
18.4%
 )  (CPUE
 
CPUE
Sparidae Pomadassidae
 Pomadassidae 
Sparidae PomadassidaeClupidae
(Sessiles) 
p<0.5
T-test 
RLURLp<0.05
PRIMER
 
One way ANOVA
RL U R=L R+U L+U RLU CS 
R n.s n.s n.s n.s n.s n.s n.s n.s 
L n.s n.s n.s n.s n.s n.s n.s + 
U n.s n.s n.s n.s n.s n.s + n.s 
R+L n.s n.s n.s n.s n.s n.s n.s n.s 
R+U n.s n.s n.s n.s n.s n.s + n.s 
L+U n.s n.s n.s n.s n.s n.s n.s n.s 
RLU n.s n.s + n.s + n.s n.s + 
CSn.s + n.s n.sn.s n.s + n.s 
p<0.05 n.s R=Reef ball,
L= Laneh mahiU=Used materialRLU= mix of three kind reefs
CS=Control Site or Natural reef
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T- test 
R L U RL RU LU RLU 
CS + + n.s n.s n.s n.s + 
p<0.05 n.s R=Reef ball,
L= Laneh mahiU=Used materialRLU= mix of three kind reefs
CS=Control Site or Natural reef
CPUE
R=Reef ball,L= Laneh mahiU=Used materialRLU= mix of 
three kind reefsCS=Control Site or Natural reef
RL
U
R+L
R+U
L+U
R+L+U
CS
Stress: 0.07
b 
 
(a)(b)Multi 
dimensional scaling MDS)R=Reef ball,
L= Laneh mahiU=Used materialRLU= mix of three kind reefs
CS=Control Site or Natural reef
 
 Cost benefit
 
aAl- Khabbaz.M. and A.M.Fahami., 1998.Off shore environment of the ROPME Sea Area after the war relatedoil 
spill. Terra scientific publishing company (TERRAPUB), Tokyo, 303-318   
Al- Majed ,N., H.Mohammadi, and A. Al-Ghdban, 2000 . Regional Report of the State of the Marine 
Environment. (ROPME).187pp. 
Al-Aidaroos, A.M. 1993.Planktonic decapoda from the western coast of Gulf..Marine Pollution Bulletin 27:245-
249 
Alsaffar,A. H., Al-Tamimi, H.,2006,Conservation of Coral Reefs in Kuwait, Arabian Gulf Marin Conservation 
Forum Abu Dhabi, United Arab Emirates.  
Al-Yamani , F.Y., J.Bishop, E.Ramadhan, Al-Husaini , M., Al-ghadban, A.N. , 2004 . Oceanographic Atlas of 
Kuwaits Waters. Environmental Public Authority.203 p. 
Al-Yamani, F.,S. durvasula., W. Ismail, 1993. post-spill zooplankton distribution in the NW Gulf. In the 1991 
gulf war , coastal and marine environmental consequences, edited by Price A.R.J. Robinson and J.H. Mar. 
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Al-Yamani, F.W. 1989. Plankton studies in the ROPME sea Aera.Present Status and Future Prospects. Regional 
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harbour, Goa(center west coast of India). Indian j.Mar.sci. vol.23(4).pp.225-231. 
Azhdari, H. and Ajdari, Z. 2006. Marine artificial reef and improvement in iran.History of artificial reef in the 
world, pp. 4-10. Iran Moje Sabs Press. 
Bason .P.W., J.E. BURCHARD, J.  T.HARDY  and A.R.G.PRICE ,1977.Biotopes of the Western Arabian 
Gulf.Dhaharn: Aramco , 284 pp.. 
BAY OF BENGAL PROGRAMME Madras, India 1994, The effect of artificial reef installation on the 
biosocioeconomics of small-scale fisheries in Ranong Province, Thailand, BOBP/WP/97. Published by the Bay 
 of Bengal Programme, 91 St. Mary s Road, Abhiramapuram, Madras 600 018, India. Designed and typeset for 
the BOBP by Pace Systems, Madras 600 028 and printed for the BOBP by Nagaraj & Co, Madras 600 041. 
Bohnsack, J.A., D.E. Harper, D.B. McClellan and M. Hulsbeck. 1994. Effects of reef size on colonization and 
assemblage structure of fishes at artificial reefs off southeastern Florida, U.S.A. Bulletin of Marine Science 55(2-
3):796-823. 
Brotto, D. S.  and Araujo, F. G., 2001. Habitat Selection by Fish in an Artificial Reef in Ilha Grande Bay, Brazil, 
Brazilian Archives Of Biology And Tecnology , An interntaional journal, Vol. 44, N. 3 : pp. 319 324 
Carpenter, K. E., Harrison, P. L. Hodgson, G., Alasaffar, A. H., and Alhazeem, S. H., (1997). The corals and 
coral reef fishes of Kuwait, Kuwait institute for scientific research. Environment public authority, pp. 166. 
Clesceri, L.S., A.E. Greenberg and R.R. Trussell.1989. Standard methods for examination of water and sea 
water . 17 th edition.APHA-AWWA-WPCF. IV, various paging. 
Codey,R. J., Campbell, B. M., Watson Jr.,J. S., and. McHugh, M. J., 2005, Artificial reef management plan for 
New Jersey. Department of environmental protection division of fish and wildlife,state of New jersey,pp. 115 
Coles,S.L. and Mc Caine .J.C., 1990. Environmental factors affecting benthic infaunal communities of the 
western  Persian Gulf . Mar.Envir. Res.24,pp.289-315  
Eco-zist consulting eneineers. 1980 . Environmental Report . Atomic Energy Organization of Iran 1 and 2 . 
El-Serehy , H.A., 1999.Numerical  Abanadnce and Species Diversity of Surface Zooplankton in the Coastal  
waters of united Arab Emirates on the Arabian Gulf A Preliminary  study . Qatar Univ.Sci.J.172-179 
Emara, H.I. 1995. Study on oxygen and phosphate in the waters of the southern Arabian Gulf of Oman Acta 
Adriat.,31(1/2):47-57 
Frontier, S.1963a. Zooplankton Recotle  en Her d Arabic,Golfe Persique Golfe d Aden .Cahiers-ORSTOM 
Oceanographic 3:17-30. 
Frontier,S., 1963b. Zooplankton recolte en mer d Arabie , Golfe Persique et  Golfe d Aden .II.Pteropods- 
systematicque et repartition.Cahiers ORSTOM,Oceanographie,6:233-254 
Gibson,V.R., Grice, G.D. and Graham,S.J.1980.Zooplankton investigation in Gulf waters north and south of the 
Strait Hormoz. In Proceeding of a symposium on coastal and marine enviroments of the Red Sea, Gulf of Aden 
and tropical western Indian Ocean,(2):501-517. 
Grabe, S.A.,Lees, D.C.,and Allaire, H.P.,1992. Macrozooplankton studies in Kuwait Bay (Arabian Gulf). I: 
Distribution and composition of Ichthyoplanktons. J.Plankton Res., 14, 609-623. 
Grabe, S.A.,Lees, D.C.,and Allaire, H.P.,1992. Macrozooplankton studies in Kuwait Bay (Arabian Gulf). I: 
Distribution and composition of Ichthyoplanktons. J.Plankton Res., 14, 609-623. 
Graham L.E. Wilcox.L.W. ,2000.Algae .Prentice Hall Upper Saddle River,NJ 07458 . 640p.  
Grassoff , K., J.P.Riley , Chemical Oceanography .1975 . 2th ed. Vol.2 , Academic Press Oxford.  443-579 pp. 
Halim,Y.1984. Plankton of the red sea and the Arabian Gulf.Deep Sea Res.34(A 6-8): 962-982 
-Holme, N.A. and Mcintyre, A.D. , 1984. Methods for study of marine benthos, second edition, Oxford 
Blackwell Scientific publication.387p 
Houde, E. D., S. Almatar, J. C. Leek and C. E. Down. 1986. Ichthyoplankton abundance  and diversity in the 
Western Arabian Gulf. Kuwait Bulletine of Marine science, 8: 107-393 
Jacob,p.G. & .M.A. Zabra ,1979.Observations on the plankton related features of the Kuwait waters.Marine 
Polluation Program II. Kuwait Institute for scientific Research,169 pp. 
Kevern , N.R., 1973. A manual of limnological methods department of fisheries and wild life . Michigan state 
university. 
Kimor,B.1973.Plankton releations of the Red  Sea ,Persian Gulf and Arabian Sea.In:The Biology of the Indian 
Ocean(B. Zeitzschel, ed),New york: Springer-Verlag,pp. 221-232.  
Kuronuma, K., and Y. Abe., 1972. Fishes of Kuwait. Kuwait  Institute for Scientific Research, 123 pp. 
leis, J.M., and Rennis, D.S., 1983. the larvae of Indo- Pacific coral fishes. N.S.W.Univ.Press, Sydny, Australia, 
269pp. 
leis, J.M., and Trnski, T., 1989. the larvae of Indo- Pacific shore fishes. N.S.W.Univ.Press, Sydny, Australia, 
371pp. 
Little , B. G. and P. A., Wagner, 1997. Succession in macrofouling , in fouling organisms in the Indian Ocean ; 
biology and control Technnology, Nagabhushanam, R. and Thompson, M.F., Eds., Oxford and IBH publishing, 
New Delhi, 105. 
Matarese, A. C., A. W. Kendal, Jr. Deborah M. Blood and B. M. Vinter. 1989. Laboratory guide to early life 
history stages of North- east Pacific fishes . Noaa Technical Report, NMF80, 653pp 
-Michel,H.B., Behbehani, M.,Herring ,D., Arar,M..Soushani,M. and Brakoniecki, T. 1986b.Zooplankton 
diversity , distribution and abundance in Kuwait waters. Kuwait Bull.Mar.Sci.(8):37-105. 
Michel,H.B., Behbehani,M. and Herring ,D.1986a: Zooplankton of the western Arabian Gulf south of Kuwait 
waters, Kuwait Bull.Mar.Sci.8: 1-36 
Mitbavkar S. & Anil A.C., 2000. Diatom colonization on stainless steel panels in estuarine waters of Goa,  
west coast of India. Indian Journal of Marine Science. Vol.29, 273-276p. 
-Mohammad Ahmed, S. 1990. Abundance and diversity of fish larvae in Khor Al Zubair, Basrah-Iraq, M. S. 
Thesis submitted to university of Basrah  
Nagy, B. W., Mason, D. M. and Lindberg, W. L. J., (1999). Pelagic fish distributions on an artificial reef system 
in the Gulf of Mexico. From Southern division of the American fisheries society Midyear meeting held in 
Chattanooga, Tennessee. 
-Nellen, W. 1973. Kind and abundance of fish larvae in the Arabian sea and the Persian Gulf in: The biology of 
the Indian ocean , B. Zeitzschel 
Newell, G. E., and Newell, R. C., 1977. Marine plankton. Hutchinson Education LTd .London, 244p 
Nybakken, J.W. 1993. Marine biology: An ecological approach. Third edition . Harper Collins College 
publishers.462p. 
Olsen, R.J. , 1981 . 15 N Tracer studies of the primary nitrite  maximum. J. Mar.Res., 203-226 pp. 
Omori, M., and Jked, T. 1984. Methods in marine zooplankton ecology. John Wiley & Sons , 89p. 
Parson, T.R.,Y. Maita and C.M. Lalli. 1984. A manual of chemical and biological methods for sea water analysis 
pergman press.173p. 
Pondella, D. J., Stephens, J. S.,  and Craig, M. T.,  2002, Fish production of a temperate artificial reef based on 
the density of embiotocids (Teleostei: Perciformes). ICES Journal of Marine Science 59. 
doi:10.1006/jmsc.2002.1219, available online at http://www.idealibrary.com 
Parbhu,H.V.,Narayana, A.C. & Katti, R.J., 1993.Macrobenthic fauna in nearshore sediments off Gangolli , west 
coast of Indian. Indian J. Mar. Sci.Vol. 22(3).pp.168-171 
Railkin, A.I., 1998, Benthos, periphyton and classification o ecological groups, Vestn. Sankt-Peterburg. Univ. 
Ser. 3, 3, 10, 
Raymont , J.E.G., 1980. Plankton and productivity in the oceans. Second edition .Vol.  
1- phytoplankton .  Pergamon Press. 488p. 
Reynolds R.M.1993. Physical Oceanography of the Gulf, Stail of Hormuz, and Gulf of  
Oman  results from the Mt Mitchell expedition.Mar pollut Bull 27:65-59 
Riley,J.P. ; Chester,R.; 1971  . Introduction to marine chemistry . London . Academic press . 421p. 
Seaman, W., Hoover A. 2001. Arteficial reefs: The Florida sea grant connection.Science Serving Florodas Coast. 
Sea Grant Florida pub. 141-144p. 
Shenker, J. M., Hoier, N., and Gorham, J., (2003). Fish population on artificial reefs off Sebastian Inlet,Florida. 
Annual report, Department of biological sciences Florida Institute of tecnology. Pp. 52 
Sheppard, C. 1993. Physical environment of Gulf relevant to marine pollution : An Overview. Marine Pollution 
Bulletin. 27,3-8.(cited in Al-Majed et. al,  2000 ). 
-Sheppard, C., Price, A. and Roberts,C. 1992. Marine Ecology of the Arabian Region. Academic 
Press ,London .359 pp. 
Sherman, R. L., Gilliam, D. S., and Spieler, R. E.,(1999) A preliminary examination of depth associated spatial 
variation in fish assemblages on small artificial reefs. Journal of applied ichthyology, Volume 15 issue 3 pagee 116. 
Simmonds, E.J. and M. Lamboeuf., 1981 . Environmental conditions in the Gulf and Gulf Oman their Influence 
on the Propagation of Sound .( FAO and UNDP) . 62 pp. 
Sinch , R.V., L.R. Khambadkar, A. Nandakumar and A.V.S. Murty., 1989 . vertical Distribution of phosphate , 
Nitrate and nitrite of lakshadweep waters in the Arabian0 Sea . First workshop Scient. Resul. FORV Sagar 
Sampada, 5-7 June:19-23 (1990). 
Sinis, A. I., Chintiroglou, C. C., and Stergiou, K. I., (2000). Preliminary results from the establishment of 
experimental artificial reefs in the N. Aegean sea (Chalkidiki, Greece). Belg. J. Zool., 130 (supplment): 139-143 
Smith, P. E. and Richardson,S.L., 1977. Standard technique for pelagic fish eggs and larvae surveys. FAO, 
Rome. 100 pp. 
Sorokin, Y.I., 1993.Coral Reef Ecology.Springer-Verlag. 461p. 
Spanier, E., 2000, Changes in the ichthyofouna of an artificial reef in the southeastern Mediterranean in one 
decade. SCI. MAR. 64 (3): pp. 279-284. 
Stickney,R.R., 2000 . Encyclopedia of aquaculture. Jhon wiley 8 sons, Inc. 
Sze , P. 1986. A biology of the algae.Wm.c. Brown Publisheries Dubuque, Lowa.(WCB).251p. 
Trewavas, T. 1977. The Scianid fishes of the Indo  West Pacific. Transaction of the zoological society, 33: 253-541 
United Nations Environmet Program., 1999 . Overviwe on Land 
 
based sources and Activities Affecting he 
Marine Environment in the ROPME Sea Area . UNEP Regional Seas Report and Studies. No.168.127pp. 
Wahl, M., 1997, Living attached: Aufwuchs, foling, epibiosis, in Fouling Organisms in the Indian Ocean: 
Biology and Contorol Technology, Nagabhushanam, R. and Thompson, M.F., Eds., Oxford and IBH Publishing, 
New Delhi, 31. 
Wendt, P. H., Knott, D. M., & Van Dolah, R. F. 1989. Community structure of the sessil biota on five artificial 
reefs of different ages. Bulletin of Marine Science, 44, 1106- 1122. 
Wetzel, R.J.,E.L. Kens , 1991 . Limnological Analysis . second ed. Springer  verlag , new york. 
Yip, M. 1998. Marine Biology I. http://www.sbg.ac.at/ipk/avstudio/pierofun/ar/reef.htm 
 Yamazi,R.1974.: Analysis of the data on Temperature ,Salinity and chemical properties of the surface water and 
the zooplankton communities in the Arabian Gulf  in December 1968.Transactions of the Tokyo University of 
fisheries,1:26-51 
Retrieved 10 April 2008 from 
Zalmon, I. R.,  Novelli, R.,  Marcelo P. Gomes, M. P. and Vicente V. Faria, V. V., 2002, Experi of an artificial 
reef programme on the Brazilian coast north of Rio de Janeiro. ICES Jour Science, 59: p83 87nal of Marine 
mental results     
Abstract  
An artificial Reef is a fabricated, underwater structure, typically built for promoting marine life in areas of 
generally featureless bottom. Creating artificial reefs began from 2000 in southern  proviences in Iran.  
this study has survyed about the Busher and Khozestan states. the objective is to determine the effectiveness of 
artificial reefs in attracting and enhancing the production different aquatics through increasing of fish 
assemblage and fishery. The performance of artificial reefs deployed off the coast of the Persian Gulf in 10 to 
15m, was evaluated. The reefs comprised of seven artificial and one control (natural) statistical tests plan in three 
replicates. Three types of artificial reefs were used in this study. That two were  designed reefs and one was non 
designed or used material. The experimental plan consisted (i) Reef ball (R), designed hemispherical shaped; (ii) 
Laneh Mahi (L), designed pyramid shaped; (iii) Used material (U); (iv) mixed (RL); (v) mixed (RU); (vi) mixed 
(LU); (vii) mixed (RLU); and (viii) control site (CS). Trap nets and under-water visual census surveys were 
adopted for seasonal sampling of fish aggregation.  
Results of statistical analysis using ANOVA and T-test of the mean Catch Per Unit Effort (CPUE) showed 
significant difference (p<0.05) in term of computing number of fish for aggregation of fishes. The study has 
concluded that reef deployments have influenced favourably the fish communities and fish harvests. Therefore, 
the artificial reefs, especially the mixed RLU, are appropriate tools for future fishing enhancement in the Persian 
Gulf of Iran.   
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